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SPECIFICATION 

Title of the Invention: 

STANDARD CELL SEMICONDUCTOR APPARATUS 

Claim: 

(1) A semiconductor device, characterized in that necessary standard 
cells are selected from a cell library, and laid out to attain a designated 
function, and an unwired cell by gate array is disposed in a portion where no 
standard cell is disposed on a chip. 

Detailed Description of the Invention: 

[Industrial Field of Application] 

This invention relates to a prototype semiconductor device of an 
integrated circuit such as LSI or the like developed by a standard cell system. 
[Prior Art] 

In the standard cell system, an already prepared functional block 
(standard cell) as shown in Fig. 2 is selected from a cell library, and wiring 
is performed between the functional blocks to develop an integrated circuit chip. 

In the gate array system, a designated transistor is already prepared on 

a chip, and an integrated circuit having a large system is developed by wiring 
on the transistor level, and on the contrary, in the standard cell system, a 
required number of functional blocks constituting the system are grouped to form 

an integrated circuit. This is the difference between them. Consequently, in 
the integrated circuit manufactured only by the standard cell, an unused cell 
will not remain on a chip as in an integrated circuit manufactured by the gate 
array. 

The standard cell has the problem that since a custom mask is provided 
for all steps of the process, for correcting discrepancies found after the 
completion of trial production, normally all masks have to be corrected and all 
steps of the process have to be passed, so that high cost and long time are 
required. 

[Object] 

It is an object of the invention to provide a prototype semiconductor 
device capable of correcting errors on a circuit found after the completion of 
trial production in a short period of time so as to early complete the 
development in developing an integrated circuit by standard cell. 

[Constitution] 

A semiconductor device of the invention is characterized in that 
necessary standard cells are selected from a cell library, and laid out to 
attain a designated function, and an unwired cell by gate array is disposed in a 
portion where no standard cell is disposed on a chip. 

Also in the standard cell system, whether it is manual arrangement or 
automatic arrangement, it is common that an unused portion remains on a chip due 

to a difference in cell width. The unused portion has been left as it is and 
trial production has been completed to perform mass-production heretofore. In 
the standard cell system of the invention, however, an unwired cell used in an 
ordinary gate array as shown in Fig. 3 is disposed in the unused portion. 

One embodiment will now be described concretely. 

Fig. 1 shows an example of one chip of LSI constituted by the standard 
cell system of the invention. Areas designated by the signs (a) to (h) are 
respectively standard cell units which are selected from a cell library and laid 
out, and wiring 2 is performed between the standard cells to constitute an LSI 
exhibiting an intended function. 

The standard cells to be selected are, for example, cells (a) 
respectively provided with a logic function like a flip-flop shown in a circuit 
diagram of Fig. 2, and as shown in Fig. 1, geometrically shaped in such a manner 
that the height H is fixed and the width W are indeterminate. 

In the present embodiment, an area designated by the sign (R) is 
existent. The area (R) is an area where no standard cell is arranged, and in 
the area (R), an unwired cell as used in a normal gate array is provided as a 
recovery cell. The unwired cell R is a cell used for altering or correcting the 
circuit of a prototype LSI. 

An example of the unwired cell R has, as shown in Fig. 3, a CMOS 
structure including NMOS transistors Qnl, Qn2, and PMOS transistors Qpl, Qp2. 

Plural input/output pads 4 are arranged in the peripheral edge part of 
the chip. 

In the state where the trial production of the LSI chip of Fig. 1 is 
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completed, wiring is also performed in the standard cells (a) to (h) to form a 
circuit, but in the unwired cell R, wiring to form a circuit is not performed. 

At the completion of trial production of the LSI chip, no trouble is 
caused, and when the circuit constituted by the standard cells (a) to (h) 
fulfils a desired function, the unwired cell R is still an unwired cell even in 
mass production, which causes no problem in the performance of the LSI 
similarly to the unused cell in the normal gate array. 

On the other hand, in the case of causing a trouble at the completion of 
trial-manufacturing the LSI chip, wiring is performed in the unwired cell R to 
add a gate, thereby altering the circuit. 

Though the unwired cell having a CMOS structure is shown in Fig. 3 as an 
unwired cell in the present embodiment, it is not restrictive, but all of 
unwired cells are applied to the invention if they have a structure used in the 
normal gate array. 

[Effects] 

According to the invention, the unwired cell by the gate array is 
disposed on the standard cell semiconductor device, whereby prototype revision 
work can be performed by using the unwired cell. As a result, in altering the 
circuit, it will be sufficient only to correct a mask for contact hole and a 
mask for metal wiring, and furthermore, in view of process, it will be 
sufficient to correct the contact hole forming process and later processes, so 
that revision of the prototype semiconductor device can be completed in a very 
short period of time as compared with the case of correcting the standard cell 
part as in the past. 

According to the invention, as described above, the prototype revision 
work can be performed at a low cost and in a short period of time as compared 
with the conventional standard cell semiconductor device. 

Brief Description of the Drawings: 

Fig. 1 is a schematic plan view showing one embodiment; 

Fig. 2 is a circuit diagram showing an example of a unit of a standard 
cell in the above embodiment; and 

Fig. 3 is a circuit diagram showing an example of an unwired cell in the 
above embodiment. 

(a) to (h) : standard cell R: unwired cell 
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